Quantitative analyses of abscisic acid in the elongting zone of a single maize root (Zoo mays L. cv LG 11) were performed by gas chromatography-mass spectrometry using negative chemical ion iotion. Data showed that the more abscisic acid, the slower the growth, but a large dispersion of individual values was observed. We assume that abscisic acid is perhaps not correlated only to the growth rate.
ABA has been found in the cap (7) and in the entire maize root (5, 9) . Applied ABA moves preferentially in a basipetal direction thus inducing growth inhibition (3); however, a small but significant growth stimulation (1, 4) may occur at low concentration.
The large variability in growth rates observed in a root population (6, 1 1) has been correlated to both endogenous IAA (6) and ABA (8) content of growth classes. However, the relative low sensitivity of the detection of ABA-methyl derivative with MS in electron impact mode has until now made the analysis of very small samples difficult. At least 20 root segments were used for each determination (8) ; this induced a randomization of the information given by the individual growth rate and consequently a decrease in the degree of correlation.
The aim of this work was, using NCI,' to determine the ABA weight). One ng of hexadeuterated-(+)ABA was added to the segment as an internal standard at the beginning of the procedure. Each segment was allowed to equilibrate for 5 min in 1 ml of phosphate buffer (l1A5 M, pH 8.0, 4C). The solution was then washed with 1 ml petroleum ether. After acidifying the buffer to pH 3.0 with 2 N HCI, the organic acids were extracted with 1 ml of diethylether. The ether phase was evaporated to dryness (N2 stream, 20°C) and the residue methylated with diazomethane (50 ,ul methanol, 500 z1 ethereal diazomethane). After 10 min the reagents were eliminated by evaporation (N2 stream, 20C), the resulting methylester dissolved in 10 ul hexane and stored at -30°C. 
RESULTS AND DISCUSSION
The good selectivity and sensitivity of the method is illustrated for one individual analysis in Figure 1 . The mean percentage recovery of ABA was 40%. The signal of methylated-ABA is well above the background, indicating that one could even determine the ABA content in a fraction of the elongating zone.
Values of endogenous ABA, as a function of the growth rate, are given for individual roots in Figure 2 . A correlation curve was calculated from the inverse values of ABA level expressed as a function of the growth rate. These data clearly indicate, at least for the growing part of maize root, that a higher ABA level is related to a lower growth rate. Results reported in a previous paper (8) where ABA level was measured in groups of 30 roots (growth classes) are thus confirmed.
However, these individual values show a large dispersion which could not be revealed by measurement in groups of roots and which is not inherent to the small amount of material used (Fig.  1) . We may assume that the ABA content in the elongating zone is not only correlated to the growth rate, but also to some other parameters which might influence its endogenous level, like the number and the sizes of the cells in the elongating zone, the density of the vacuoles, the presence of some other growth regulators, and so forth.
It would, therefore, be interesting to express the amount of ABA in the elongating zone with respect to several of these physiological and cytological parameters. Surely this technique has the advantage of making such an experiment possible.
Moreover, data presented here lead us to reexamine the role of ABA in the root elongation. If the endogenous level of ABA is expected to modulate the growth rate, then, according to the shape of the curve (Fig. 2) , its inhibitory effect will change along the range ofgrowth rates. For slowly growing roots (0.4-0.7 mm h-') a small difference in the elongation rate is correlated to a large variation of the ABA level, whereas for the rapidly growing roots (0.7-1.4 mm h-') the increase in the growth rate is only followed by a small change in the ABA content. This could indicate that the 'sensitivity' of the roots to the hormone is dependent on their growth rate. Such a concept has been previously discussed (10) . On the other hand, when looking at the values distribution (Fig. 2) , it could be supposed that ABA has no direct effect on the growth rate. Indeed, the ABA level of slowly growing roots (0.4-0.7 mm h-) covers the entire range of values and it is difficult to correlate it to the growth rate, whereas the ABA level of rapicdy growing roots (0.7-1.4 mm. h-') has a nearly constant value independent on the growth rate.
Further experiments have to be done to decide what could be retained out of these two possible explanations. The determination of the extractable part of ABA really involved in growth processes is necessary. The analysis of growth effect of applied ABA on individual root would also bring useful information on the role of this hormone in the elongation process.
In conclusion, we have shown that, using NCI, the quantification of ABA in a single maize root is now possible. Results indicated that the ABA content of maize roots is perhaps not correlated only to the growth rate.
